The manufacturing sector is considered to be an important industry in any country and is often plagued with a significant degree of competition. In order to cope with this competition, organisations attempt to improve their manufacturing operations by using different tools and techniques to reduce costs and improve profits. This study investigated the existing lean manufacturing tool of an automotive organisation in Durban. The objective of this study was to identify the strengths and weaknesses of the current lean manufacturing process in improving quality and productivity. An empirical study was conducted, using a survey questionnaire with an assessment score ranking to gather and evaluate employees' responses pertaining to this lean application in their production environment. The quantitative method of research was adopted. The results of the study showed evidence of misalignment and inconsistencies for lean manufacturing in the organisation. Several important findings on the implications of lean activities that affect manufacturing performance were revealed. The study concluded that a significant gap exists between the actual adoption of lean manufacturing on the shop floor to those that are documented.
INTRODUCTION

Background of the study
Satisfying customer expectations and demands are inevitable. The way a business reacts to achieve these expectations and demands impacts on its competitiveness and profitability. Karatepe and Ekiz (2004: 476) cite in Parasuraman et al. (1991: 32) where increasing global competition, understanding customers' expectations and meeting customer needs are critical if superior service quality is to be delivered. This places organisations all over the world under tremendous pressure to reduce their costs, increase their service levels and supply goods of superior quality. In order to meet these goals and remain more competitive, organisations embark on the use of many different tools, techniques and strategies to make their production processes more efficient. In addition, organisations are always searching for ways to optimise business processes so that they can reduce manufacturing costs. Stemming from this desire, Yandell (2002: 19) contends that organisations are turning to lean manufacturing as a way of rapidly reducing production costs, improving quality and providing superior customer service.
Similarly, Columbus (2008: 2) claims that organisations adopt lean manufacturing to control waste and to create greater value.
Acknowledging Toyota as the world benchmark, lean manufacturing evolved purposefully over time in North America. Lean manufacturing is reaping astonishing rewards in productivity, quality and customer satisfaction each year.
It is the symbol of efficiency and optimal performance since the 1980's, and is mainly due to its association with the Toyota automotive industry (Alony and Jones, 2008: 165; Sassenberg, 2008: 36) . With a wide practice in many organisations and consequent improvements, it appears from literature that lean manufacturing is a broad collection of principles and practices that has improved organisations' performance.
Problem statement
The extent of the current global financial crisis has led to many job losses in South Africa's automotive industry. In 2008, General Motors South Africa reduced its employees by 1000, as a result of the decline of new vehicle sales and as part of a drive to improve efficiencies and their overall competitiveness (The Citizen, 2009: February 18) . Several other motor manufacturers, including Volkswagen South Africa and Mercedes-Benz South Africa, have also; either reduced the number of employees or are looking at the possibility of doing so. On the other hand, the Ford Motor Company of Southern Africa has implemented a four-day production week, which is expected to remain in place until there is a change in economic conditions (http://www.southafrica.info/news/business/24083.htm, 09-02-09).
The organisation represented in this study is based in Durban, South Africa. It has established a global footprint in the international automotive industry and is a leading manufacturer of engine cooling systems and service parts. This organisation's philosophy of "Top Performance in vehicle air conditioning and engine cooling" as reflected in their Management System Manual (2004: 19) has ensured its place as a preferred partner within the global automotive industry. In keeping with the international top performance, the organisation continuously develops ways to achieve world class manufacturing to survive in the present economic conditions (Selected Organisation's Management System Manual, 2004: 19) .
Currently, this organisation faces similar challenges like the rest of the global manufacturing community. The organisation had to reduce their sales forecast for 2008 significantly owing to the decrease in orders from their customers as published in their Organisation 's magazine (2008: 3) . Many of these customers found themselves in an overstocked position due to the fall in market demand and have thus reduced their orders even further. Likewise, the organisation in this study had to reduce their planned sales in 2009 to reflect in accordance with the local and global market demand (Selected Organisation's Magazine, 2008: 3) . Profit margins have been eroded as a result of reduced turnover.
Although there has been a decrease in sales volumes during the past year, problems such as process defects, excessive scrap, inaccurate inventory levels, and defective products supplied to customers, continue to surface. Therefore, in an attempt to continually satisfy customer requirements, this organisation adopted selected lean manufacturing practices.
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Aim and Objectives
The aim of this research is to develop a framework to improve the current lean manufacturing process in an automotive component organisation while the objective of the study will be to analyse the repercussions of this organisation's lean manufacturing principles on process and quality improvement.
Hypotheses H 0 :
There is no difference in responses between positions and departments for each statement in the respective category on lean adoption.
There is a difference in responses between positions and departments for each statement in the respective category on lean adoption.
LITERATURE REVIEW
Lean manufacturing was derived from the Toyota Production System (TPS) in Japan, and can be traced back to the borrowed concepts and practices of Henry Ford and other predecessors (Emiliani and Stec, 2005: 370) . Similarly, Andersson et al. (2006: 283) provide strong empirical support of other quality management concepts such as Total Quality Management, Value Engineering and Six Sigma. These concepts also had their origin in Japan and revolve around minimising waste and resources while improving customer satisfaction and financial results. More specifically, Total Quality Management centres on customer satisfaction, Value Engineering concentrates on systematically improving the value of products and services and Six Sigma drive towards processes to reduce defects by minimising variation. These authors further postulate that the lean manufacturing concept appears to be the more wide-spread and successful attempts when compared to other quality management concepts.
The term "lean manufacturing" focuses on producing value-added features while identifying and eliminating non-value-added activities in the production environment. The central focus of value, according to Womack and Jones (1996: 19) , should be on providing products with specific capabilities, offered at predetermined prices, through a dialogue with predefined customers. To understand how this concept applies to industry, Carreira (2005: 2) distinguishes "value-added" as an activity that makes a product more complete from "non-value-added" as an activity which does not advance the product to a finished state.
In order to focus on all activities that create value, Hines et al. (2006: 873) propose that it is essential to have an alignment between strategic goals and operational activities. Yandell (2002: 19) contends that traditional organisations grow both value-added and nonvalue-added operations in order to increase production and profits. However, lean organisations should focus on reducing non-value-added activities by transferring efforts to those operations which add value, thus growing both production and profits without added resources.
There is extensive literature describing various viewpoints of lean manufacturing and its application in the different industries (Lee-Mortimer, 2006: 265; Papadopoulou and Ozbayrak, 2005: 797-798; Meier and Forrester, 2002: 104; Cooney, 2002 Cooney, : 1130 . Results have shown significant improvement in the operational performance such as cost, quality, on-time delivery and inventory levels (Womack and Jones, 1996: 121) . Several researchers have investigated the contents and methods of lean manufacturing, which resulted in the development of numerous models (Liker, 2004: 6; Sanchez and Perez, 2001: 1434; Karlsson and Ahlstrom, 1996: 26) . Many of the models developed often have a lot of similarities or common points and are not necessarily new.
The model developed by Karlsson and Ahlstrom illustrated in Figure 1 incorporates the entire value stream lean enterprise network, therefore it was selected for discussion in this study. Based on this model and from the review of literature it can be established that lean manufacturing principles in the production environment are: waste elimination, continuous improvement, multifunctional teams, zero defects, just-in-time (JIT), vertical information systems, decentralised responsibilities, integrated functions and pull systems. These are defined in the following sub-sections.
Elimination of waste
According to the various authors (Taj, 2008: 219; Chase et al., 2006: 472; Heizer and Render, 2004: 596; Yandell, 2002: 19) , waste can be defined as any activity that does not add value to the finished product. These can be excess inventory, unnecessary operations, scrap, rework or transportation. The core feature of this concept is that by reducing waste activities, more resources are made available to concentrate on those activities that add value to the product or service.
Continuous improvement
In arguing the main concept of continuous improvement, Bhuiyan and Baghel (2005: 761) insist that it should be based on a culture of sustained improvement that targets the elimination of waste in an organisation.
Multifunctional teams
According to Bicheno (2004: 144) and Heizer and Render (2004: 375) , a multifunctional team consists of employees working together towards some common purpose whilst teamwork refers to an environment that creates and sustains relationships of trust, support, respect, interdependence and collaboration. Some authors (Olivella et al., 2008: 803; Santos et al., 2006: 68; Karlsson and Ahlstrom, 1996: 34) work on the perception that multifunctional teams are a salient feature and common concept of lean manufacturing and are best described as a group of employees that are organised along a cellbased part of the product flow and are able to perform many different tasks.
Zero defects
The concept of zero defects is a way of thinking and doing production tasks right the first time without manufacturing defects.
It is a philosophy that increases profits by eliminating the cost of failure and increasing revenues through increased customer satisfaction. According to Karlsson and Ahlstrom (1996: 30) , an organisation that operates with zero defects indicates that the organisation works lean towards attaining quality. Lean organisations work towards greater process control and strive towards keeping the processes under control instead of controlling the part produced.
Just-in-time
The JIT concept was envisioned by Taichi Ohno at Toyota in the 1950's as a method for facilitating smooth flow (Womack and Jones, 1996: 58) . According to Cooney (2002 Cooney ( : 1132 , JIT is central to the lean manufacturing concept as it drives the use of visual factory controls, continuous improvement activities and the delegation of enhanced responsibilities to the front line employees. Santos et al. (2006: 5) notes that the Japanese refer to the principle of JIT as parts that arrive exactly at the appointed time. Bayraktar et al. (2007: 849) , Chase et al. (2006:474) , Sanchez and Perez (2001: 1437) and Karlsson and Ahlstrom (1996: 32) are in agreement that in the production environment JIT simply means providing the required part, in the correct quantity, at the exact point in time. It can be seen as a "hand-tomouth" operation with production and delivery quantities approaching one single unit. This means that only one component will move to the next operation when required at the correct time. Womack and Jones (1996: 26) declare that transparency is the most important spur to perfection in a lean organisation. In addition, the authors stress that when Karlsson and Ahlstrom, 1996: 26). important information is transparent and continuously provided to employees at all levels of the organisation, it allows them to discover better ways to create value. In view of the content of information that should be filtered through to the employees, Lee-Mortimer (2006: 270) , Comm and Mathaisel (2005: 137) , Sanchez and Perez (2001: 1440) and Karlsson and Ahlstrom (1996: 38-39) believe that it should be in the form of a strategic type as well as operational type which includes internal business processes and external outcomes.
Vertical information systems
Decentralised responsibilities
In terms of theory, decentralisation is the process of transferring and assigning decision-making authority to lower levels of an organisational hierarchy (Karlsson and Ahlstrom, 1996: 36) . The lean thinking concept removes the employee's focus away from hierarchy such as departmental roles and responsibilities. According to Marsh and Blau (2007: 202) , managers generally serve as facilitators in lean organisations. In addition, Sanchez and Perez (2001: 1437) and Karlsson and Ahlstrom (1996: 36) articulate that there is also no supervisory level in the hierarchy since responsibilities are decentralised onto employees and teams.
Integrated functions
The lean philosophy makes optimal use of employees' skills, thereby reducing indirect departments. According to Comm (2005: 64) , Karlsson and Ahlstrom (1996: 37) and Forza (1996: 48) , tasks previously performed by indirect departments are integrated into the functions of multifunctional teams.
Support functions such as the quality department in traditional production systems are reduced as lean manufacturing systems revolutionalise these functions through the integration of job responsibilities to employees on the shop floor.
Pull instead of push system
A "pull system", according to Womack and Jones (1996: 67) , means that no one upstream should produce a part or service until the customer downstream requests for it. In this approach, Zylstra (2006: 186) contends that the "pull" method synchronises the upstream flow to actual demand and initiates replenishments to the consumption point.
In comparison to the traditional "push system", Liker (2004: 105-108) highlights that the purest form of "pull" is one-piece flow and is the ideal state of JIT manufacturing. Since the "pull system" corresponds with actual usage or consumption, lean organisations should constantly work towards achieving JIT replenishment. The "pull" approach completes the linkage by leveraging operating capabilities to meet customer demand and is the final link between customer requirements, internal operations and suppliers.
DESIGN OF RESEARCH AND METHODOLOGY
The research approach was based on an empirical study and an explanatory research design was used to fulfil the purpose of this project as suggested by Alam (2011) . Babbie and Mouton (2001: 74-79) describe explanatory research as an investigation that provides causal explanations of phenomena. In addition, this study incorporated the quantitative research approach. Cooper and Schindler (2006: 198) articulated that quantitative research is often used for testing a theory and focuses on describing, explaining and predicting data with the use of statistical and mathematical methods. The initial step was to systematically study and define the history of lean manufacturing accompanied by its tools and techniques. The next phase examined the strengths and weaknesses of the current lean manufacturing principles used in the organisation chosen for this study through a survey method. The survey method was deemed appropriate as employees in the organisation could easily be accessed, as also reported by Alam et al. (2010: 775) . The results of this study are applicable to this organisation and may not be generalised to all organisations, however the findings may be useful to organisations which have or are implementing lean manufacturing.
Survey instrument design
Survey-type questionnaires developed by other researchers (Yen, 2003 (Yen, : 1359 Meier and Forrester, 2002: 105; Sanchez and Perez, 2001: 1434; Karlsson and Ahlstrom, 1996: 26) in lean manufacturing were consulted to inform the design instrument of the questionnaire in this study. The content of the questionnaire was based on the nine lean manufacturing principles developed by Karlsson and Ahlstrom (1996:26) in their lean production model. To avoid any misconception or ambiguity by the participants, the researcher provided a short explanation of each principle, followed by the underlying questions that included words which were familiar to the participants. A covering letter of the questionnaire presented the purpose of the survey, including assurance of confidentiality, as recommended by Alam and Hoque (2010: 537) . In addition, closeended questions were adopted and the questionnaire was kept as short as possible since the research included the majority of employees in the production environment that have limited time to participate in the survey. The first part of the questionnaire required general details of the participants. This was to ensure that the results could be categorised in terms of departmental roles and job description in the organisation. The second part of the questionnaire was a list of the nine lean manufacturing principles, where the participants were required to rank the possibility of their adoption in their organisation's production system.
Pilot test and questionnaire modification
The questionnaire was pilot tested with twenty employees in the quality department at the organisation to determine the feasibility of the study. As identified by Alam and Hoque (2010: 537-538 ) that there were three common comments identified by the participants from the pilot test: namely, the questionnaire was too long, the content of questions was not clearly structured and many participants did not understand some of the terminology used. Furthermore, the participants reported that the questions needed to be designed such that the operators were able to understand the terminology used. In an attempt to amend the comments identified, the results from the Cronbach's alpha reliability analysis indicated that 11 questions were strongly negative and 18 questions were incorrectly answered or could have probably been misinterpreted. In addition, 10 questions were identified as inappropriate and could be eliminated. Following the feedback given by the participants and the results of the reliability analysis, the questionnaire was edited to reduce the number of questions and reformulated with the help of the quality manager and the production manager of the organisation, to enhance the accuracy of the results for the main study.
Sampling
The main study followed the same format as the pilot study; however, the purposeful method of non-probability sampling was used.
Purposive sampling is where researchers rely on their experience, ingenuity or previous research findings to collect information from sample members that are representative of the relevant population (Welman and Kruger, 2001: 63) .
In response to establishing the appropriate sample size for this study, Sekaran (2006: 293-294 ) cites specific cases conducted by Krejcie and Morgan (1970) where they document representative predefined sample sizes for population ranges to ensure a good decision model.
Upon examining this documented sampling table, the appropriate sample size that represents a population of 600 equates to 234 and 650 equates to 242, respectively. In relation to this study, the population group at the selected organisation is 625. Therefore, through interpolation, a sample size of 238 participants was selected for this study.
It was decided to distribute 300 questionnaires to employees within the different departments over a three month period. These employees contributed to the daily operational activities that impact productivity, quality and customers at the organisation in the study. The questions were evaluated on a 5 point Likert scale; ranging from "do not agree at all" with a value of (1) to "agree fully" with a value of (5).
A total of 254 questionnaires were returned answered which indicated a good response rate of 85%. The sample included 24 managers, 27 supervisors, 11 engineers, 45 technicians, 14 administration, 23 auditors and 110 operators.
Method of data analysis
The Statistical Package for Social Sciences (version 18.0) was used to process the data. Each question was analysed individually in terms of validity, content and the frequency of responses. Construct validity and internal validity were used to verify the measuring instrument while the Cronbach's alpha test confirmed The gap value represents the difference between the actual mean score and the hypothesized perfect score of 5. The emphasis on the average score of 3 should be that there were as many who "agreed" and as well "disagreed". Reasons for this dichotomy would enhance the results.
Factor analysis is a statistical technique with the main goal of data reduction. A typical use of factor analysis, according to Gaur and Gaur (2009: 131-132) and Pallant (2005: 172) , is in survey research where a researcher wishes to represent a number of questions with a small number of hypothetical factors. In addition, Gaur and Gaur (2009: 133) and Kinnear and Gray (2009: 568,573) explain that the communality of a given variable can be interpreted as the total proportion of its variation that is accounted by the extracted factors.
An assessment of how well the questionnaire model is doing can be obtained from the communalities. The ideal is to obtain values that are close to one. This would indicate that the model explains most of the variation for those variables. In the case of this study, the model is acceptable as it explains approximately 64% of the variation for the 41 variables.
The Pearson's Chi-square test was performed to determine whether there was a statistically significant relationship between the variables (rows vs. columns). As suggested by Kinnear and Gray (2009: 409) and Pallant (2005: 290) , a p-value is generated from a test statistic with a significant result indicated by "p < 0.05". The null hypothesis states that there is no association between the variables. The alternate hypothesis indicates that there is an association. The results in the main study indicate that there are differences between each statement and the respective category. All significant Chi square values are highlighted and are discussed in the results section.
RESULTS AND DISCUSSION
Elimination of waste
It is observed that the focal gaps in Table 1 were identified for question 4, 7 and 8. For question 4, it is understandable that customer centre would show a high level of "uncertainty" as they are not directly involved in the production process. The majority of "agreement" within the purchasing department could mean that since expediters are responsible to ensure components are readily available for operations, they do not believe that operators wait unnecessarily in production. In the position category, only supervisors show a marginal positive difference in "agreement". This may be due to supervisors wanting to indicate that processes are running smoothly under their watch. The results for question 4 With majority of the participants "agreeing" with question 7, it can be deduced that these findings are beneficial to the organisation. There is substantial evidence by various authors such as Bendell (2006: 258) , Rawabdeh (2005: 806) , Carreira (2005: 62) and Liker (2004: 29) to confirm that monitoring of defects and scrap reduces financial losses and customer dissatisfaction. By position, the engineers and operators indicate the highest "disagreement" for this statement. The engineers' responses could possibly be related to their personal views when conducting trials and for which there are no reconciliation of the samples. On the other hand, the operators could possibly be relating their responses to defects that are identified at the source and reworked immediately, for which there is no record. By department, engineering showed the highest content of "disagreement" for question 8. These differences could perhaps be attributed to the different departmental management styles and the manner in which these managers motivate their teams. By position, operators were the majority of the employees who "disagreed" with the statement.
The high negativity in responses from operators is consistent with the findings of Sim and Rogers (2009: 37-46 ) who found in their study that shop floor employees (referred to as operators) do not believe that the organisation views them as the most important asset, requiring constant motivation. Similarly, the opinions of Worley and Doolen (2006: 231) and Dahlgaard and Dahlgaard-Park (2006: 275) indicate major discouragement in the lean effort when employees' views are not respected.
Continuous improvement
As can be seen in Table 2 , questions 3, 4 and 6 indicate stronger patterns of "agreement" and have the largest gaps in this category compared to the others. In response to question 2.3, participants within departments "agree" with this statement. There is evidence to suggest that the existing suggestion scheme programme within the organisation is effective. These findings align with the views of Chase et al. (2006: 327) and Karlsson and Ahlstrom (1996: 29) who agree that the suggestion scheme programme is commonly used as a method of motivating employees to develop continuous improvement suggestions. The overall results of this study are similar to the findings of Lee and Peccei (2008: 22) of two Korean organisations which identified that rewards generally motivates employees as opposed to the job itself. By position as well, all categories of employees "agree" with the statement. As a natural consequence of suggestions that are not implemented, it could validate some responses of "disagreement". The findings highlighted for "disagreement" are in contradict-tion with the views of Bhuiyan and Baghel (2005: 766) who contend that employees are generally given Table 2 the overall responses of "uncertainty" within departments appears to be in contradiction with the views of Khan et al. (2007: 349-350) who indicate that Kaizen is used to identify better ways of working and is not restricted to any department in particular. By the position category, the major trend of "disagreement" lies within the operators. In retrospect therefore, it would appear that the different positions are not restricted to the operators only and are not included in Kaizen activities. Perhaps this was the reason for the responses of "disagreement" and "uncertainty". These responses are in contradiction with the views of Forza (1996:52) and Bhuiyan and Baghel (2005: 766) who indicate that Kaizen activities involve the collective effort of employees at every level of the organisation.
The positive responses for question 6 Table 2 revealed that the "5S" tool is correctly used in the organisation to maintain a clean and organised work environment. These results are consistent with the views of Motwani (2003: 345) who contends that a clean and organised working environment lays the foundation for all other improvements.
Zero defects
It is evident in Table 3 that questions 1 and 4 scores are high in terms of "agreement". The responses for question 1 indicate a high level of "disagreement" within the production department. In attempting to understand the negative responses from production, it can be concluded that since the actual operations take place within the production department, these employees should have the best knowledge as to whether the operators have the ability to identify defects or not. It can therefore be surmised that the overall consensus in "agreement" concurs with the findings of Lee and Peccei (2008: 5) , who declare that the entire organisation should be responsible for the quality of products. By position, the analysis reveals that operators do not believe they are responsible for identifying defects. This belief is contradictory to the views of the authors (Lee and Peccei, 2008: 11; Chase et al., 2006: 474; Liker, 2004: 129; ReVelle, 2002: 183; Sanchez and Perez, 2001: 1436; Karlsson and Ahlstrom, 1996: 30) who contend they should.
The contributing factors of "disagreement" for question 4, Table 3 could possibly be related to those departments that have immediate interaction with defects when they surface and for which there is no Poka-Yoke devices available to prevent them. By position, the operators share the highest content of "disagreement". Although there are positive responses from other positions, there is also a fair amount of "disagreement" between the technicians and auditors. Taken together, these positions are directly involved in production, which confirms that not enough Poka-Yoke devices exist within the organisation to prevent defects
Just-in-time
It can be concluded from Table 4 that questions 1 and 2 indicate an approximate 2:1 ratio of "disagreement" to "agreement". For question 1, the results within departments indicate a trend of "disagreement" for components being delivered to each workstation on time. By position, it is evident that with the exception of the administration category, all other positions do not believe that components are delivered to each workstation on time. The results obtained could possibly mean that processes constantly wait for parts during production. The responses to question 2, Table 4 are similar to those highlighted in question 1 of Table 4 . The highest contention of "disagreement" was within the production department. As such, it is not uncommon that since the production department works with these components they should have actual knowledge of the delivery of the correct quantities of components. There is a general trend of "disagreement" by the position category as well. These results also support the notion that there is a causal relationship between quantity and timeliness of components being delivered to workstations. The ranking of these factors is consistent with the principles of JIT and are aligned with the authors (Bayraktar et al., 2007: 849; Chase et al., 2006: 474; Sanchez and Perez, 2001: 1437; Karlsson and Ahlstrom, 1996: 32) proclaiming that it involves providing the required part, in the correct quantity, at the exact point in time during production.
Multifunctional teams
It can be inferred from Table 5 that questions 2 and 3 show a relatively strong "disagreement", whilst question 5 indicates strong "agreement". The responses for question 2 highlight that operators are designated to perform only their specific job functions and are not able to multitask. Within the context of the lean manufacturing concept, these results are in contradiction with the authors (Olivella et al., 2008: 803; Santos et al., 2006: 68; Karlsson and Ahlstrom, 1996: 34) positing that this principle allows employees to perform many different tasks. From the range of positions, the supervisors mainly "agree" with this statement. This may be due to the supervisors' wanting to indicate that their immediate subordinates are expected to perform all operations in Table 5 the responses of "disagreement" indicate that there is no workforce flexibility in the organisation. To a certain extent, the functions within the production department should not be vulnerable to designated employees as this could lead the organisation to production downtime and losses. This is supported by the findings of Wallace (2004: 803) who reported that multi-skilling employees was used as a strategy in response to the high levels of absenteeism experienced in Swedish organisations.
All responses for question 5 Table 5 "agree" that team work is effective within an organisation. This result is consistent with the findings from the literature (Bicheno, 2004: 144; Heizer and Render, 2004: 375) that teamwork promotes trust, support, respect and collaboration within the organisation.
Decentralised responsibilities
As depicted in Table 6 , there seems to be overall "disagreement" in this category. Even though independence and contributions by employees are encouraged, the marginal majority of employees do not believe that this takes place. This leads to the question of who should be given responsibility. From the literature, there is consensus among the authors (Olivella et al., 2008: 804; Chase et al., 2006: 474; Forza, 1996: 44) that employees should be assigned responsibilities for production, quality, maintenance and planning. The significant amount of evidence highlighted in literature proceeds to suggest that empowering employees encourages work performance and willingness to take added responsibility.
According to the results presented in Table 6 , it can be inferred that question 1 indicates that the organisation does not have sufficient trust in the employees to allocate more responsibilities to them. Question 2 reveals that the organisation currently has a large range of positions in the hierarchical structure. Question 3 highlights that operators are not encouraged to participate in quality and productivity activities.
Question 4 suggests that employees are not respected for their opinions. There is no further analysis performed to investigate responses within departments and positions as there is overall disagreement for all questions.
One insight into decentralising responsibilities onto employees ensures that talent is spread throughout the organisation and not restricted to specific positions.
Integrated functions
The most significant gaps evident in Table 7 exists for question 1 and 3 since it shows stronger "disagreement". In response to question 1, the results indicate that operators are restricted and are not given opportunities to multitask. From this viewpoint, there is contradiction with the findings of the lean manufacturing experts (Comm, 2005: 64; Karlsson and Ahlstrom, 1996: 37; Forza, 1996: 48) who stress that operators performing a broader range of tasks reduce indirect departments such as quality. Managers and supervisors, on the other hand, "agree" with this statement. In comparing the results, it makes sense for managers and supervisors to agree with the statement as they delegate and allocate tasks to the operators and expect results. There is high consensus in "disagreement" for question 3, Table 7 . The findings are consistent with Schroeder (2007: 404) and Forza (1996: 49) who believe that employees' loyalty and commitment is significantly influenced by appraisal schemes. Of particular interest, managers indicate a high level of uncertainty although they are responsible for deciding employees' rewards. The tendency of employees not being rewarded for learning new skills is in contradiction with Schroeder (2007: 404) who believes that increased job responsibility and enlargement should be compensated for accordingly.
Vertical information systems
The majority of the participants do not believe that the organisation is transparent in all aspects of the business. Altogether, there is consensus in agreement for questions 2, 3 and 4 as depicted in Table 8 . It can be inferred that necessary information relative to organisation performance, market plans and operational information is made available through various channels such as notice boards. For question 2, Table 8 , the primary effect of providing strategic information to all employees creates an atmosphere of trust within the organisation, as suggested by Motwani (2003: 342) . In relation to question 3, the effect of providing operational information is validated by the findings of Forza (1996: 47) who asserts that continuously providing operational information, allows employees to immediately acknowledge the problems identified. Lastly for question 4, Table 8 the overall positive findings are in consensus with the views of Bicheno (2004: 61) who documents that visual management allows employees to be responsive for day to day operations. The results for question 1, Table 8 indicate that since there are some aspects of the business available only to certain departments, this could be the result of the contradicting views in responses. The findings contradict the views of Womack and Jones (1996: 26) who believe that transparency allows employees to discover better ways to create value. As far as positions are concerned, it could mean that different job categories have exposure to various aspects of the business. The implication here is that only the managers and administration employees "agree" that the organisation is transparent in all aspects of the business.
Pull instead of push system
Some amount of training needs to be done with respect to Table 9 , questions 1 and 4, as most employees do not know what a "pull system" is or the functioning of the Kanban card system. Majority of participants within departments "disagree" with question 1. The consensus in "disagreement" indicates that all employees need to be trained on the application of a "pull system". These findings are important and supported by Dahlgaard and Dahlgaard-Park (2006: 274) who strongly contend that employees should have profound knowledge on the "pull system" in order for it to work. All positions, with the exception of the administration function, do not believe that employees have profound knowledge on how a "pull system" works. It makes sense for the administration functions to indicate "uncertainty" as they are not directly involved in operational activities.
For question 4 Table 9 , the extent of "disagreement" is similar to those of "pull" instead of "push" and mirror each other closely. This makes sense, since a Kanban system is the classical signalling device for "pull" production as highlighted by the authors (Schroeder, 2007: 399; Bhasin and Burcher, 2006: 57; Papadopoulou and Ozbayrak, 2005:786; Bicheno, 2004:107) . Since the organisation has common processes there is consensus with the views of Schroeder (2007:394) who concludes that Kanban systems are mainly used for repetitive manufacturing. A combination of the responses by position and department validate the strong overall negative response to the "pull" instead of "push" concept.
ACHIEVEMENT OF RESEARCH AIM AND OBJECTIVES
The aim of this study was based on the researcher's intention to create a framework that could evaluate the interrelationship of lean manufacturing in the existing production system as viewed by the employees. Under these circumstances, the study provided empirical evidence of a significant relationship between lean success factors and manufacturing performance. The factors that contributed to quality and productivity were identified through extensive literature review and the responses from the study that measured the application of lean techniques.
The results provided support to the objectives of the study. Firstly, the findings show the existing strengths and weaknesses of the current lean manufacturing process. Secondly, there is a significant, positive relationship between the findings highlighted in comparison to excessive scrap, process defects, inaccurate inventory levels and defective products supplied to customers. Thirdly, all the areas identified for improvement opportunities prevail that additional work is necessary to enhance the current lean manufacturing process in the organisation. On the basis of the relationship established, the empirical part of the study highlighted the following improvement opportunities for each of the nine lean manufacturing principles as represented in Table 10 and will represent the framework to improve the current lean manufacturing process within the organisation under study.
Conclusion
The organisation in which this research was undertaken has a well documented production system and is a good practitioner of lean manufacturing, yet significant improvement opportunities were highlighted from the study for certain techniques. It should be noted that even if an organisation claims to manufacture lean it may be possible to improve performance significantly. Hence, it can be deduced that organisations only practice certain tools and techniques but do not understand what makes them work together as a system. It can also be inferred that despite the wide knowledge and resources available, organisations fail to complete the transition from theory to practice. Both the above conclusions are consistent with Liker (2004: 12) from the review of literature. It can therefore be surmised that organisations which claim to successfully manufacture lean are very few. This study demonstrated that the research hypothesis is correct that there are certain lean manufacturing principles that are not adequately applied. The hypothesis is supported by the results of insufficient lean adoption, which reveal the extent and nature of the differences between the idealised prescription in the organisation and the reality on the shop floor. The most significant conclusion is what the organisation is currently doing and not what it should be doing.
This research is intended to improve productivity and quality through lean manufacturing. It is hoped that the research carried out demonstrates to the organisation in which this study was undertaken and other organisations that documented procedures should have structured follow up mechanisms to ensure sustainability. The research has also presented a checklist for monitoring and measuring the current lean process on the shop floor. In conclusion, it should be emphasised that the study contributes to literature by increasing the understanding of lean processes and performance from a South African perspective. The movement of material within the organisation is kept to a minimum 4
Operators or processes do not wait unnecessarily during production 5
Operators do not move excessively to complete a task 6
There are no unnecessary processing steps in production 7
Defects and scrap are constantly monitored 8
Employees are motivated to be more creative Dear Sir / Madam, I am conducting research to critically review the effectiveness of Lean Manufacturing in the context of the organisation's production system. As the production system forms an integral part of the business, I believe that this survey will enable the organisation to establish why excessive scrap, process defects, inaccurate inventory levels and defective products supplied to customers continue to surface.
Note to the respondent i) I need your help to understand how effective the application of Lean Manufacturing is carried out in the organisation's production system. ii) Although I would like you to help me, you do not have to take part in this survey. iii) If you do not want to take part, just hand in the blank questionnaire at the end of the survey session. iv) What you say in this questionnaire will remain private and confidential. No one will be able to trace your opinions back to you as a person. v) Please note that there is no correct or incorrect answer and try to answer all questions even if the alternatives do not necessarily suit your opinion.
How to complete the questionnaire i) Please answer the questions as truthfully as you can. The questions are grouped into nine categories, and at the start of each category a brief explanation is provided to help you understand the relating questions that follow. ii) I am only seeking for information that you and your fellow employees should feel comfortable telling me about. The information that I need is based on each individual's personal view on the application of lean manufacturing in the current production system. iii) You can mark each appropriate response with a tick or a cross. iv) Please answer the questionnaire with a pen and not a pencil.
